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LIQUID FILTER , ESPECIALLY AN OIL FILTER 

This invention relates to a liquid filter, especially an 
oil filter, for cleaning lubricating oil, especially • for 
internal combustion engines in motor vehicles, having the 
features of the definition of the species of Claim 1. 

German Patent 39 03 675 C2 describes an oil filter of this 
type, having a filter housing arranged essentially upright 
in the installed state and containing a receiving area for 
a ring-shaped filter insert inserted into it for filtering 
the oil. The filter housing is also equipped with an inlet 
for the unclean oil which flows around the ring-shaped 
filter insert. In addition, an outlet for the cleaned oil 
is also provided and is connected to a central inside area 
of the filter housing and is accommodated in a bottom on. 
the lower end of the receiving area . The known oil filter 
is also equipped with an additional discharge channel out 
of the receiving area, provided on the bottom of the 
receiving area. A pin ext-onHi nn ^=^-=11^,1 -u-, 
longitudinal axis of the ring-shaped filter insert, arid 
projecting eccentrically thereto is molded onto a lower end 
disk of the ring-shaped filter insert; when the ring-shaped ' 
filter insert is inserted into the filter housing, the pin 
penetrates through an opening in the discharge channel and 
seals it. Such a discharge channel is needed to empty the 
receiving area for changing the ring-shaped filter insert, 
thus reducing the risk of soiling. With the known oil 
filter, when the ring-shaped filter insert is removed, the 
discharge channel is automatically released, so that the 
oil in the receiving area can flow out, preferably into an 
oil pan. 

The known oil filter has positioning means which guarantee 
that the ring-shaped filter insert is always positioned 
relative to the filter housing on insertion of the ring- 
shaped filter insert so that the pin penetrates axially 
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into the opening in the discharge channel. A web which 
projects radially inward and extends axially is formed on 
the inside wall of the filter housing, where it serves as a 
positioning means, engaging in a radial slot formed on the 
outside circumference of the lower end disk of the ring- 
shaped filter insert. The problem here is that threading 
the web into the radial slot requires careful handling. 

The present invention is concerned with the problem-, of 
designing a filter of the type defined above so that 
insertion of the ring-shaped filter insert, is simplified.' 

This problem is solved according to this invention by a 
liquid filter, especially an oil filter, for cleaning, 
lubricating oil, especially having the features of Claim 1 . 

This invention is based on the general idea of arranging an 
insertion aid on the bottom of the receiving area to ensure 
that the pin will always find the opening in the discharge • 
channel on insertion of the ring-shaped filter insert, 
regardless of the relative initial position of " the ring- 
shaped filter insert with respect to the filter housing. As 
an insertion aid, a ramp is proposed, so that the pin 
always encounters the ramp on axial insertion of the ring- .. 
shaped filter insert if the pin is not aligned with the ' 
opening in the discharge channel. The ramp drops in the. 
direction of the opening in the discharge channel so that 
the pin slides along the ramp to reach the opening at the 
lower end of the ramp. The ring-shaped filter insert is 
designed specifically so that the pin is able to slide 
along the ramp. First, special contact zones which permit 
sliding may be formed on the pin as well as the ramp. 
Second, the ring-shaped filter insert is designed so that 
it can rotate freely about its longitudinal axis in the 
receiving area of the filter housing. 

According to a special embodiment, the ramp may be designed 
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to be helical and it may have an essentially complete 
winding, so that then an upper end of the ramp is adjacent 
to the opening in the discharge channel. Accordingly, the 
lower end of the ramp is located on one side at the opening 
in the discharge channel and on the other side is the upper 
end of the ramp, with an inclined flank optionally being 
formed between the opening and the upper end of the ramp. 
If the filter housing has a cover which can -be screwed onto 
the filter housing to close it, the ramp drops toward the 
opening in the discharge channel in the direction of 
screwing on the cover. This measure guarantees that 
screwing on the cover will support the pin sliding along 
the ramp. 

According to another especially advantageous embodiment,, a ' 
guide contour may be formed at least in a section of the 
ramp containing the lower end of the ramp next to •the 
contact zone of the ramp radially, said contour projecting 
axially beyond the contact zone of the ramp toward the 
receiving area. This measure makes it possible' to implement 
a radial guide for the pin sliding along the ramp, thus 
making it simpler for the pin to find the opening in the 
discharge channel. The risk of the ring-shaped filter 
insert becoming skewed radially in the filter housing on 
insertion of the ring-shaped filter insert is thus reduced. 
Radial manufacturing tolerances can also be equalized . due 
to the proposed guide contours. 

Two radially opposed guide contours are preferably 
provided, with the contact zone of the ramp running between 
them. In addition, these guide contours may also have an 
insertion flank on an end facing away from the opening in 
the discharge channel. The proposed measures produce an 
improved radial guidance of the pin. 

According to an advantageous embodiment, a projection 
extending axially away from the pin may be designed on an 
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end of the pin facing the ramp, the free end axially 
forming the contact zone of the pin. As a result of this 
measure, the contact zones that work together can be 
optimized in an especially simple manner, thus achieving an 
especially low adhesive and sliding friction between the 
pin and the ramp. This improves sliding of the pin along 
the ramp and thus reliable threading of the pin into the 
opening in the discharge channel. 

The projection is preferably thinner in at least one 
axially free end area in the radial direction than the 
radial distance between two radially opposed guide 
contours, and in particular the projection is longer in the 
axial direction in the axial distance between the contact 
zone of the ramp and an upper end of the guide contours. In 
this embodiment, the radial guidance by the guide contours 
can be implemented by a cooperation with the axial 
projection on the pin, so that only a reduced amount of 
space is needed for the ramp. 

In another embodiment of this invention, the pin may be 
mounted flexibly on the end disk. Through this measure, 
radial manufacturing tolerances in the manufacture of the 
filter housing can be equalized. There is automatically an 
equalization of tolerance in the circumferential direction 
due -to the free rotatability of the ring-shaped filter 
insert. 

To improve sliding of the pin along the ramp, a tapering 
end section having the contact zone of the pin may be 
formed on the axially free end of the pin. In this way, a 
small area (in comparison with the cross section of the pin 
at the beginning of the end section) can be created 
especially easily as the contact zone of the pin on in 
particular a spot-shaped or linear contact zone may be 
created. 
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In a refinement of this invention, in order for the pin to 
be able to overcome obstacles such as soiling, deposits,' 
etc, as it slides along the ramp, it is adjustably mounted 
on the end disk and/or the' 'ring-shaped filter insert is 
adjustably mounted on the cover, and in particular it is 
under a spring bias toward the ramp. 

In a preferred embodiment of this invention, the filter 
housing may be closed with a screw-on cover, .-and 
restraining devices are provided for mounting the' ring.-- 
shaped filter insert on the cover in such a way that it is 
rotatable abou.t its longitudinal axis and is secured 
axially. These restraining devices have catch hooks which 
extend essentially axially and are flexible radially. In 
addition, -the restraining device also include a radially 
projecting ring-shaped shoulder on which the catch hooks 
are engaged when the ring-shaped filter insert is placed 
onto the cover. The upper end disk has a central orifice on 
the edge of which are arranged a gasket and an axially 
protruding ring-shaped collar. In addition, an axially 
protruding central ring is also mounted on the cover, said 
ring being arranged coaxially with the ring-shaped collar 
when the ring-shaped filter insert is placed on the cover, 
with the gasket forming a seal radially between the ring an 
the ring-shaped collar. This forms an especially 
inexpensive plug-in connection between the ring-shaped 
filter insert and the housing cover, forming an effective . 
seal between the inside and the outside of the ring-shaped 
filter insert at the same time. 

Other important features and advantages of the device 
according to this invention are derived from the subclaims, 
the drawings and the respective description of the figures 
on the basis of the drawings. 



It is 
those 



self-evident that the 
to be explained below 



features mentioned above 
can be used not only in 



and 
the 
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respective combination indicated, but also in any other 
combinations or alone without going beyond the scope of the 
present invention . 



Preferred embodiments of this invention are illustrated .in 
the drawings and explained in greater detail in the 
following description . 



They, show the following, each in the form of schematic 
diagrams : 

Fig. 1 a longitudinal section through a filter housing, 

Fig. 2 a partially cut-away side view according to arrow 
II in Fig. 1, 

Fig. 3 a perspective view of a bottom in the filter 
housing having a ramp arranged in it according to 
another embodiment, 

Fig. 4 a top view of the bottom in Fig. 3 according to an 
arrow IV in Fig. 3, 

Fig. 5 a detailed view according to sectional line V in 
Fig. 4 with pin sliding along the ramp,. 

Fig. 6 a view like that in Fig. 4, . but showing another 
embodiment, 

Fig. 7 a longitudinal section through a section of an end 
disk with the pin mounted on it according to. 
another embodiment, 

Fig. 8 a longitudinal section like that in Fig. 7, but of 
another embodiment , 



Fig.' 9 



a longitudinal section through a ring-shaped filter 
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insert according to a special embodiment, 

Fig. 10 a longitudinal section through a partial area of a 
ring-shaped filter insert according to another 
embodiment, and 

Fig. 11 a view like that in Fig. 10, but showing another 
embodiment . 

According to Fig. 1, a liquid filter 1 according to this 
invention has a filter housing 2 which is mounted in an. 
essentially upright position in the installed state and 
.includes a receiving area 3. The filter housing 2 is sealed 
tightly on its top side with a screw-on cover 4. A holder 5 
mounted on the inside of the cover 4 has a central, ring .6. 
and catch hooks 7 protruding axially from it. The . catch 
hooks 7 are equipped with a catch nose 8 projecting 
radially outward and they are designed with radial 
flexibility. 

A ring-shaped filter insert 9 inserted into the receiving' 
area 3 of the filter housing 2 has a filter material 10 
arranged in the form of a ring. The ring-shaped filter 
insert • 9 has an inner frame 12 equipped with radial 
passages and the filter material 10 can be supported on 
this frame from the outside. At the upper end of inner- 
frame 12 is formed a ring-shaped collar 13 which extends 
coaxially with a longitudinal axis 14 of the filter housing 
2 or the ring-shaped filter insert 9. Adjacent to the ring- 
shaped collar 13 on the inside axially, a ring-shaped 
shoulder 15 is formed, projecting inward radially and 
working together with the catch hooks 7. With the ring- 
shaped filter insert 9 placed on the cover 4, the noses on 
the catch hooks 7 may engage in a form-fitting manner on 
the ring-shaped shoulder 15. In this way, the ring-shaped 
filter insert 9 is secured axially on the cover 4 while 
also being mounted so that it can rotate freely about its 
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longitudinal axis. 

The positioning of the ring 6 of the cover 4 and the ring- 
shaped collar 13 of the inner frame 12 are selected so that 
the ring 6 and the ring-shaped collar 13 overlap radially 
in an axial section when the ring-shaped filter insert 9 is 
engaged on the cover 4. A gasket 16 is arranged between the 
ring 6 and the ring-shaped collar 16 in contact with .both 
the ring 6 and the ring-shaped collar 13 and sealing, it.. 
Due to the gasket 16, the receiving area 3 is sealed. with 
respect to an interior space 11 of the ring-shaped filter 
insert 9 at the upper end of the ring-shaped filter insert 
9. . 

In the present embodiment, the gasket 16 is formed by a 
ring-shaped sealing element which projects radially' inward 
through a central axial orifice- in the ring-shaped filter 
insert 9 and is bent toward the interior space 11 of the 
ring-shaped filter insert 9 when the ring-shaped filter 
insert 9 is placed on the cover 4. This is associated with 
compression of the sealing material, which thus supports 
the sealing effect. In a preferred embodiment of this 
invention, an upper end disk 17 of the ring-shaped, filter 
insert 9 may be made of a sealing material, e.. g . , • a 
nonwoven, and may be joined to the filter material 10 by, 
plastification. The gasket 16 is thus manufactured in one ' 
piece with the upper end disk- 17. 

At the lower end of the filter housing 2, the receiving 
area 3 is delimited by a bottom 18. An inlet 19 for unclean 
liquid to be cleaned is located in the bottom 18, so that 
the liquid flows radially outward into the receiving area 3 
and flows around the ring-shaped filter insert 9 on the 
outside. The direction of influx is symbolized by arrows a. 
An outlet 20, which is in the form of a socket receptacle 
here, is arranged centrally in the bottom 18. In the 
embodiment illustrated in Fig. 1, a coaxial connection 22 
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is formed on a lower end disk 21 of the ring-shaped filter 
insert 9', projecting axially into the outlet 20 and sealing 
it with a ring gasket 23. The outlet 20 communicates with 
the interior space 11 of the ring-shaped filter insert 9 
through the connection 22, so that cleaned liquid can flow 
out of the filter 1 through the outlet 20 according to an 
arrow b. 

In the bottom 18, there is also an additional discharge 
channel 24, which in turn communicates with an oil pan (not 
shown) on the one hand and' with the receiving area 3 on the 
other hand. When ' the ring-shaped filter insert.. 9 is 
inserted into the filter housing 2, the discharge channel 
24 is sealed by a pin 25 which projects axially into the 
discharge channel 24 through an opening 26 in it, with 
appropriate sealing means, here an O-ring 27, being, 
provided to seal the discharge channel 24. The pin 25 is 
attached, to the lower end disk 21 or is manufactured in one 
piece with it. This guarantees that when the ring-shaped 
filter insert 9 is pulled out of the filter housing 2, the 
discharge channel 24 is opened at the same time or promptly 
thereafter by extracting the pin 25, so that the receiving 
area 3 can be emptied. 

A ramp 28 is provided on the bottom 18 of the' receiving 
area 3, beginning with a lower end at the opening 2 6 in the 
discharge channel 24 opening 26 at the level of the bottom' 
18. Starting from this lower end, the ramp 28 rises with an 
increasing ramp length into the interior space of the 
receiving area 3. The ramp 28 forms an insertion aid for 
the pin 25 in the interior of the filter housing 2 to 
facilitate locating the opening 26. 

The user inserts the ring-shaped filter insert 9 into the 
receiving area 3. If the pin 25 does not coincidentally 
become aligned axially with the discharge channel 24, the 
pin 25 will strike the ramp 28 and will rest on it. When 
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cover 4 is screwed on, a force acting axially downward is 
transferred from the cover 4 to the ring-shaped filter 
insert 9. A contact zone 29 on the pin 25 facing the ramp 
28 as well as a contact zone 30 facing the pin 25 are 
coordinated with one another with regard to their 
coefficient of friction on the ramp 28, so the pin 25 may 
slide down along the ramp due to the axial force acting 
downward. At the lower end of the ramp 28, the pin 25 then 
automatically finds the opening 26 in the discharge channel 
24. 

According to Fig. 2, the ramp 28 is designed in the form of 
a screw with approximately one turn, for example, so that 
an upper end of the ramp 28 is in proximity to the opening 
26 in the discharge channel 24. Fig.. 2 also shows 'clearly 
that the axial force acting downward, represented here by 
an arrow c, results in a rotation of the ring-shaped filter 
insert 9 about its longitudinal axis 14. Rotation of the 
ring-shaped filter insert 9 then occurs due to the pin .25 
sliding along the ramp 28 according to the arrow d. The 
ramp 28 is preferably designed so that it drops toward the 
bottom 18 in one direction of rotation, namely clockwise in 
this case, which corresponds to the direction of rotation 
of the cover 4 when screwed onto the housing 2 to seal it,. 
In this way, a torque possibly transmitted to the ring- 
shaped filter insert 9 in screwing on the cover 4 can 
support the sliding of the pin 25 along the ramp 28. 

According to Figs. 3 through 6, one guide contour 3 6 may be 
formed in the area of the lower end of the ramp 28, i.e., 
radially inward and outward in the case of the ramp end 
adjacent to the opening 26 in the discharge channel 24 at 
the right in Fig. 3, with this guide contour extending 
parallel to the contact zone 30 of the ramp 28 formed on 
the top side fo the ramp 28 and extending radially next to 
it. The guide, contours 36 form a radial lateral guide for 
the pin 25 sliding along the ramp 28, but the interaction 
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of the guide contours with the pin 2b is explained in 
greater detail below in conjunction with Fig. 5. 

The ramp. 28 and/or the guide contours 36 are preferably 
designed with dimensions such that the lower end disk 21 
rests on the highest point on the ramp 28 and/or on the 
guide contours 36 when the cover 4 is completely screwed 
on . 

In the embodiment according to Fig. 3, a connection 37 
projecting axially into the interior space is also formed 
on the bottom 18, connecting the outlet 20 to the" interior 
space 11 of a ring-shaped filter insert 9 placed on it. 

According to Fig. 5, a projection 39 is designed on an 
axially free projecting end 38 of the pin 25, projecting in 
the axial direction from the end 38 of the pin 25. The 
projection 39 may be designed in the form of a rib 
extending in the circumferential direction or in the form 
of a pin. An axially free end 40 of the projection 39 forms 
the contact zone 29 of the pin 25. 

In the specific embodiments illustrated in Figs. 3 through, 
6, the radial dimension, i.e., the thickness of -the 
projection 39 is on the one hand smaller than the radial 
width of the contact zone 30 of the ramp 28 and is- thus on 
the other hand also smaller than the radial distance 
between the radially opposite guide contours 36. The 
projection 39 thus has radial play between the guide 
contours 36. In addition, the axial length of the. 
projection 39 is greater than the axial distance between 
the contact zone 30 of the ramp 28 and an upper end 41 of 
the guide contours 36. Due to this dimensioning, a contact 
of the axial end 38 of the pin 25 with the upper end 41 of 
the guide contours 36 is prevented. The sliding behavior of 
the pin 25 along the ramp 28 can be optimized through the 
special adaptation of the pin 25 to the ramp 28. At the 
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same time, this yields a secure radial guidance of the pin 
25. 



In contrast with the embodiment illustrated in Fig. 4, the 
contact . zone 30 of the ramp 28 may also have a wider 
dimension outside the guide contours 36 in the radial 
direction, so that larger tolerances can be compensated in 
the radial direction. 

According to Fig. 6, several sections of the ramp 28 may be 
eguipped with the guide contours 36 on the inside radially 
and on the outside radially. Likewise, an embodiment in 
which the guide contours 36 extend along the entire length 
of the ramp is also possible. 

The radial guidance of the pin 25 through the interaction 
of the guide contours 36 with the projection 39 is 
supported by the spring elastic web 34. 

In the embodiment according to Fig. 4, the ends of the 
guide contours 36 facing away from the opening 26 in the 
discharge channel 24 are designed as inlet flanks 42, so 
that a radial alignment or centering with respect to the 
contact zone 30 of the ramp 28 is achieved in the sliding 
of pin 25 . 

Figs. 7 and 8 illustrate two alternative embodiments of the 
design of pin 25 and also Fig. 8 shows an alternative 
connection of pin 25 to the lower end disk 21. In these 
alternative embodiments, on its axially free end facing, 
away from the lower end disk 21, the pin 25 is equipped 
with an end section 43 which tapers toward the axial end. 
This end section 43 has at least one tapered or rounded 
flank 45. The length of this flank 45 and the axial extent 
of the end section 43 are each greater than the diameter of 
the cross section of the pin on the axial end of the end 
section 43, as measured in the direction of the distance 
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between the flank 45 and the pin 25. Thus, the tapering end 
section 43 illustrated in Figs. 7 and 8 differs 
significantly from a traditional chamfer 44, which is 
formed on the pins 25 of the embodiments illustrated in 
Figs. 1, 2 and 5, for example. 

In the variant according to Fig. 7, the end section 43 is 
preferably designed so that it tapers to a point, so that 
contact zone 29 of the pin 25 is designed with a relatively 
small contact surface, in particular in the form of a spot. 
Likewise, another possible embodiment is one in which the 
end section 43 tapers to an edge which also leads to a 
contact zone 29 with a small contact surface, especially a 
linear contact zone 29. The alignment of the linear contact 
zone 29 may expediently run parallel to or across the ramp 
direction. 

The same thing is also true of the. variant according , to 
Fig. 8, where the end section 43 also tapers either to a 
tip or an edge, to form the contact zone 29 of the pin 25. 
A preferred embodiment here is one in which a linear 
contact zone 29 which runs across the ramp direction is 
formed, i.e., the edge-like end of the end section 43 runs 
essentially radially with respect to the longitudinal axis 
14 of the filter 1. The pin 25 is oriented so that the side 
of the pin 25 which advances when the pin 25 slides along 
the ramp 28 is provided with the tapered or rounded flank 
45. 

In the special embodiment illustrated in Fig. 8, the pin 25 
is supported so it is adjustable in the axial direction by 
means of a holder 46 on the lower end disk 21. The holder 
46 contains a spring 47, which applies tension to the pin 
25, pulling it away from the lower end disk 21, i.e., in 
the direction of the ramp 28. 

The specific embodiments of Figs. 7 and 8 should make it 
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possible for the pin 25 to overcome any obstacle that might 
be present on the ramp 28, such as soiling or deposits. As 
an alternative, instead of the pin 25 mounted on the lower 
end disk 21, the complete ring-shaped filter insert 9- may 
be mounted in an axially adjustable manner on the cover 4 
of the filter housing 2. For example, in the embodiment 
according to Fig. 1, the connection between the ring-shaped 
filter insert 9 and the cover 4 may already be designed so' 
that there is axial play between the ring-shaped filter, 
insert 9 and the cover 4. To produce an axial prestress on 
the pin 25 or. the ring-shaped filter insert 9 in the 
direction, of the ramp 28, spring means 48 may also be 
provided, in which case they are supported on the upper end 
disk 17 on the one hand and on the cover 4 on the other 
hand ' (see Fig . 1 ) . 

In a preferred embodiment according to Fig. 9, the upper 
end disk 17 is formed by a nonwoven, which is welded onto 
or plastified with the upper axial end of the filter 
material 10. The nonwoven material is unchanged in the' area 
adjacent to the filter material 10 on the inside radially, 
forming gasket 16 there which projects radially inward 
through a central orifice in the ring-shaped filter ' insert 
9 as long as the ring-shaped filter insert 9 is not placed 
on the cover 4. In contrast with the embodiment illustrated 
in Fig. 1, the variant illustrated in Fig. 9 does not have 
any connection 22 projecting axially downward, but instead 
is equipped with a central opening 31. Accordingly, a 
connection (see connection 37 in Fig. 3) projecting axially 
from the bottom 18 of the receiving area 3 is inserted into 
this central orifice to establish the connection of the 
interior space 11 to the outlet 20. Here again, appropriate 
sealing means 32 which act radially are also provided. In 
the embodiment illustrated in Fig. 9, a nonwoven disk. 45' is 
placed on the lower axial end of the filter material 10 for 
mounting the gasket 32 as done with the upper end disk 17 
and is bonded to it by plast if icat ion . A part of the 
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nonwoven disk 35 which projects radially inward beyond the 
filter material 10 then forms the gasket 32. Then the lower 
end disk 21 is placed on this nonwoven disk 35 or is welded 
to it. The lower end disk 21 may be bonded to the inner 
frame 12 at the same time by a ring shoulder 33 which 
projects axially inward. 

The pin 25 is manufactured in one piece with the lower end 
disk 21. To compensate for tolerances in position with 
regard to the radial positioning of the pin 25 and with 
regard to the radial positioning of the orifice 26 of the 
discharge channel 24, the pin 25 is mounted in a. radially 
flexible manner on the lower end disk 21. In the embodiment' 
shown here, this radial flexibility is achieved by means of 
a web 34 which is designed with a relatively thin wall 
radially and extends essentially in the circumferential 
direction of the ring-shaped filter insert 9. This measure 
yields a flexibility of the pin 25, which permits a 
compensation of tolerance in the radial direction. 

According to Fig. 10, in an alternative embodiment, the 
upper end disk 17 may be manufactured by conventional 
means, so that the gasket 16 is attached as a separate part 
to the upper end disk 17. In the embodiment illustrated in. 
Fig. 10, the catch hooks 7' with their catch noses 8 1 are 
designed in one piece with the upper end disk 17, with the 
catch hooks 7' extending axially into the interior space 11 
of the ring-shaped filter insert 9. The ring-shaped collar 
13 is formed here by the inside edge of the upper end disk 
17. It is clear that with such an embodiment, the holder 5 
of the cover 4 is designed like a sleeve and has a ring- 
shaped shoulder projecting radially outward, working 
together with the catch hooks 7' and/or their catch noses 
8' . 

According to Fig. 11, the upper end disk 17 may also be 
manufactured in a closed design, so that no gasket is 



necessary . 



